Modelling of Micro-structure from 3D X-ray CT of Fiber Composite by Jespersen, Kristine Munk
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 
• Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
• You may not further distribute the material or use it for any profit-making activity or commercial gain 
• You may freely distribute the URL identifying the publication in the public portal  
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
   
 
Downloaded from orbit.dtu.dk on: Nov 08, 2017
Modelling of Micro-structure from 3D X-ray CT of Fiber Composite
Jespersen, Kristine Munk
Published in:
Program and Abstracts
Publication date:
2015
Document Version
Peer reviewed version
Link back to DTU Orbit
Citation (APA):
Jespersen, K. M. (2015). Modelling of Micro-structure from 3D X-ray CT of Fiber Composite. In Program and
Abstracts (pp. 9-10). Technical University of Denmark (DTU).
Modelling of Micro-structure from 3D X-ray CT of Fiber Composite  
Kristine Munk Jespersen  
Department of Wind Energy, Technical University of Denmark, DK-4000 Roskilde, Denmark  
 
Wind turbine blades are subjected to a high number of fatigue load cycles during their long life of 20-
30 years. As a consequence, fatigue damage evolution in the uni-directional (UD) composite material, 
used for the main load carrying spars, is one of the main limiting factors against designing longer 
blades. Since fatigue damage evolution in UD composites is not well understood, this study considers 
gaining understanding on how to simulate fatigue damage in order to reduce the high safety factors in 
the future.  
For the considered UD glass fibre composite, each UD layer is stitched to a thin transverse backing 
layer. The fatigue damage initiates in the backing layers, through debonding, and propagates into the 
UD bundles.  
The cracks in the backing layer are mainly observed to propagate into the UD layer at locations where 
the backing bundles are intertwining and in direct contact with the UD bundles. For this reason a 
realistic model should include the presence of the thin backing layer, even though it does not have any 
particular effect on the material stiffness. 10   
3D x-ray computed tomography (3D XCT) was used to obtain a 3D image of the internal micro-
structure of the considered UD composite. The resolution in the considered scans is sufficient to 
visually distinguish single fibres, but too low to use a simple blob detection algorithm to locate them. 
Using a dictionary based segmentation algorithm makes it possible to extract the individual fibre 
centre lines, and transfer them into the finite element software ABAQUS for further analysis. From the 
3D XCT scans it is possible to visualize individual broken fibres, opening the possibility of introducing 
broken fibres at realistic locations in the model. In addition, these observations can serve as a good 
way of validating micro-structural fatigue damage models. 
